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ABSTRACT
Grazing is a global, dominant land use affecting biodiversity and
ecosystem processes. In Mediterranean ecosystems grazing is a major
ecological and evolutionary driver but, surprisingly, there is little
information on the use of grazing as a tool to manage biodiversity in these
ecosystems. We conducted an experiment to assess if the coexistence of
grazing and grazing-excluded patches would increase plant and
invertebrate diversity in a Mediterranean evergreen oak woodland. Plant
community traits were different between treatments. Plant and litter
biomass was higher, and the proportion of bare ground was lower, in
grazing-excluded plots. Grazing affected functional diversity with legumes,
invertebrate detritivores and sup sucking insects being more abundant in
ungrazed plots. There were no differences between treatments in the
number of species but there were plant species and invertebrate taxa
recorded in grazed or grazing excluded plots, only. Ant communities were
functionally different between treatments. Honeydew ant eaters were
associated with ungrazed and higher plant biomass plots, and seed-eater
as well as aggressive predator ant species were associated with grazed,
more open habitat, plots. Management practices aiming to maintain
grazing and grazing-excluded patches can increase habitat heterogeneity
and promote diversity at the estate level.
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INTRODUCTION
Grazing is a global dominant land use (Asner et al., 2004) affecting plant
and associated animal communities with implications for biodiversity and
ecosystem processes (Huntly, 1991). In Mediterranean ecosystems
grazing is a major ecological and evolutionary driver (Perevolotsky and
Seligman, 1998). Surprisingly, there is a considerable lack of information
on the use of grazing as a tool to manage biodiversity in these
ecosystems. We conducted a grazing exclusion experiment to assess if
coexistence of grazing and grazing excluded patches would increase plant
and invertebrate functional diversity in a Mediterranean evergreen oak
woodland.
QUESTIONS:
•Does the coexistence of grazing and grazing-excluded patches increases
plant and invertebrate diversity at the estate level?
•Are there differences in functional traits of invertebrates associated with
grazed and grazing-excluded plots?
•How do differences in plant community traits induced by grazing relate to
ant species?
METHODS
Study area was located in Alentejo, Southern Portugal (38o 47'N, 78o
25'W) and consisted of an evergreen oak woodland with a dominant cover
of cork (Quercus suber) and Holm oak (Q. rotundifolia) trees. A density of
approximately 0.35 red deer per ha and of 0.1 fallow deer per ha were
present in the area during the period of study.
Five blocks of paired fenced (grazing-excluded) and unfenced (grazed)
plots (25 m x 25 m) were established using fences of 2.20 metres height.
Plant biomass and species composition was surveyed in each of the
fenced and unfenced plot. Plant biomass was estimated by clipping all
plant material to ground level using a 50 cm x 25 cm quadrat. All plant
litter found within quadrat was also collected. Plant species composition
was assessed through the pin point quadrat method (Bonham, 1989).
Invertebrates were sampled using pitt-fall traps and net-sweeping in
fenced and unfenced plots. Plant and invertebrate sampling were
conducted 2 years after fence establishing.
DISCUSSION
•Maintaining grazing and grazing excluded patches increases habitat
heterogeneity and promotes plant and invertebrate diversity at the
estate level.
•Abundance of functional groups of plants (e.g. legumes) and
invertebrates (e.g. detritivores) are affected by grazing, which may
indirectly alter ecosystem processes.
•In systems where grazing is a dominant land use, temporary grazing
exclusion of small scale patches may be a simple management
practice contributing to promote biodiversity.
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RESULTS
Plant and litter biomass was higher, and proportion of bare ground was
lower, in ungrazed plots (Figure 1).
Legumes (Fabaceae) and invertebrate detritivores were more abundant
in ungrazed plots. There were no differences between treatments in the
number of species but there were plant species (Table 1) and
invertebrate taxa recorded in grazed or ungrazed plots, only.
Ant communities were functionally different between treatments with
honeydew eaters associated with ungrazed, higher plant biomass plots,
and seed-eater and predator ant species associated with grazed, more
open habitat, plots (Figure 2).
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Figure 2. Redundancy Analysis of plant community traits and abundance of ant species in 
relation to grazing treatment. Filled circles are grazed plots and open squares ungrazed plots.
Ant species with agressive and predator behaviour (e.g. Formica sanguinea) were associated with 
grazed, open habitat, plots. Species using honeydew as a major food source 
(e.g. Crematogaster scutellaris), were associated with ungrazed, high plant cover, plots.
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Figure 1. Proportional abundance of main plant functional groups and proportion of bare 
ground in ungrazed and grazed plots (* p<0.05).
Table 1. Jaccard similarity Index and number of  plant species recorded  in 
grazed (G), ungrazed (U) and both in grazed and ungrazed plots (U+G).
Asteraceae
